Copper (II) chloride (CuCl 2 ) is often utilized as an electron transfer oxidative reagent 1 and can also participate in the self-condensation of ketones. 2 In this report, the condensation of ketones such as cyclopentanone and cyclohexanone in the presence of unsaturated ketones such as 3, 4 and 5 in the presence of a catalytic amount of anhydrous CuCl 2 was considered. These reactions lead to the preparation of 1a (Trindan), 1b (DTP), 1c and 1d (Fig. 1) .
It has been noted that the presence of 1a and 1b in nylon 66 produce a florescence emission. 3 The photochemical properties of many films such as phetalate and siloxan, have been modified by the addition of a few percent of DTP 1b in their composition. 4 While the condensation approach has been used in the preparation of 1a and 1b (which have identical-sized rings about the core benzene), no communications for the preparation of 1c and 1d (which have different-sized rings about the benzene) have been reported. 5, 6 Therefore, synthesis of unsymmetrical-trisannelated benzenes such as 1c and 1d is an active area of investigation. Several approaches to the synthesis of symmetrical and unsymmetrical trisannelated benzene have been described. 7, 8 However, all of those methods involve either multiple steps or use very unstable starting materials. [9] [10] [11] [12] [13] The major modification between our adopted strategy vs. other reported sequences is the occurrence of a facile initial condensation to form 3, 4 or 5 followed by the establishment of the two other cycles (benzene and the third annealed cycle) late in the sequence. For the synthesis of 1c and 1d, the preparation and characterization of the α, β and β, γ-unsaturated ketones 3, 4 ( Fig. 2) and 5 ( Fig. 3) was accomplished. Byproduct 6, was obtained as a trace in the Claisen condensation of cyclopentanone (Fig. 3) . The unsaturated ketone 3 formed as a kinetic product from reaction of NaOCH 3 over chloro-ketone 2 at −10 o C. The chloro-ketone 2 in order was prepared from acid condensation of cyclohexanone presumably, via constructive β-hydroxyketone 15. In the other experiment the chloroketone 2 reacted with 2N NaOH to offer unsaturated ketone 3, further reaction of 3 throughout the suprafacial [1, 5] -H sigmatropic rearrangement via enol intermediate 10 mostly intend to convert to the unsaturated ketone 4 as a thermodynamic product (Fig. 2) .
Because of unfavorable strained geometry of [1, 5] -H sigmatropic rearrangement for cyclopentanone, practically only compound 5 and 6 were formed and separated. From PTLC (Fig. 3) . Subsequently, these unsaturated ketones were treated with cyclopentanone or cyclohexanone in the presence of a catalytic amount of anhydrous CuCl 2 . The mechanism of the trimerization reaction of ketones was examined by comparison of the separate reactions of cyclohexanone with 3 or 4 and with 5.
The fact that both experiments lead to a successful synthesis of 1b and 1a, suggests that the mechanism of preparation of 1c and 1d also reasonably goes through a similar sequence such as that depicted in Fig. 4 . The enol 10 further reacted with other molecule of cyclopentanone to give unstable ketoalcohol 11. Dehydration of 11 leads to the preparation of unsaturated ketone 12. The favorable concerted [1, 7] -H rearrangement of 12 leads to the formation of trienol 13. Pericyclic reaction after dehydration of 14 leads to the synthesis of 1c (Fig. 4) .
or 4+Cyclohexanone→1b DTP 5+Cyclohexanone→1a Trindan
The di-and tri-anions of these transannelated benzene, have been used as the ligands in the (Fig. 5) . 6 The alternating bond lengths of 9 were found to be negligible (less than 0.025 A o ) and it was concluded that the benzene ring remains aromatic. 15 The ultraviolet spectra of trisannelated benzenes 1b, 1c and 1d (recorded in ethyl acetate) are particularly interesting. There is a general increase in λ max with an increase in the number of 5-membered annelated rings attached to the benzene rings as long as at least one of the annelated rings is still 6-membered (Fig. 6 ).
Experimental
Yields refer to isolated pure center cut from column chromatography or to the main band scratched from preparative TLC plate. Products were characterized by comparison with authentic sample (IR, NMR, GC, TLC, and mp). Melting points are uncorrected and determined by Metller Fp5 melting point apparatus. IR spectra were obtained on a Shimadzu IR-470. All NMR data were recorded in CDCl 3 on Brucker 80 MHz and Brucker Avance 500-MHz spectrometers, the latter used particularly for 13 CNMR of 1c and 1d. [These samples gave 17 and 16 peaks, respectively, while one would predict 9 and 8 peaks, due to their possession of a C2 axis. The increase in the number of peaks may be some subtle conformational issue at play.]. TMS was used as an internal reference. High-resolution mass spectra were obtained from a Fisons Trio-1000 instrument.
2-(1-chlorocyclohexyl) cyclohexanone 2. Dry hydrogen chloride was bubbled through cyclohexanone (40 g, 42.2 mL, 476 mmol) contained in a water-cooled flask. After 15 hr the gas flow was stopped and the crystalline 2-(1-chlorocyclohexyl) cyclohexanone 2 (32 g, 71% isolated yield) collected by filtration. 15 
-2.8 (m, 18H).
Synthesis of Bicyclohexyl-1-en-2-one 4. The chloroketone 2 (10 g, 46.6 mmol) was well shaken with 50 mL 2N aqueous sodium hydroxide, the mixture was allowed to stand for 2hr, and then extracted with ether. The ether layer was washed with water, dried with MgSO 4 and the solvent was removed, leaving red oil, which was distilled at reduced pressure. The ketone was obtained as an oil (17 (1.78 g, 10 mmol) was treated with cyclohexanone (0.98 g, 10 mmol) and the catalyst (CuCl 2 ) (0.27 g, 2 mmol) in a proportion of 1.1:1:0.2 mol, respectively. The cyclohexanone was added to the reaction mixture dropwise, the resulting mixture was refluxed at 155 for 2 hr. The color of solution was initially yellow orange, but aftetr 15 to 20 min of refluxing changed to dark purple. During this period the HCl gas was evolved and white CuCl precipitate is formed. The crude reaction mixture was then extracted with ether and finally dried over anhydrous MgSO 4 . After distillation of the volatiles, the residue was set aside. After 2-3 days, solid DTP 1b formed in the reaction mixture and separated out as a solid. The crude crystalline mass was directly chromatographed over silica gel and eluted with petroleum ether, m. 
